Securinine induces p73-dependent apoptosis preferentially in p53-deficient colon cancer cells.
The identification of agents that preferentially kill cancer cells while protecting normal cells offers the potential to overcome toxicities found in many existing chemotherapeutic agents. Because p53 is frequently inactivated in cancer, agents that preferentially kill p53-null cells and protect wild-type p53-expressing cells are highly desirable chemotherapeutic agents. By using pairs of isogenic colon cancer cell lines that differ only in p53 expression (RKO and HCT116), securinine was found to exhibit these properties. Securinine (30 microM) induces apoptosis in 73% of p53-null HCT116 cells (LD(50) 17.5 microM) as opposed to 17.6% of HCT116 parental cells (LD(50) 50 microM) at 72 h after treatment. The mechanism of securinine-mediated death in p53-deficient cells involves the induction of the p53 family member, p73. Interestingly, the proapoptotic protein p73 is down-regulated in colon cancer cells expressing p53. This differential regulation of p73 in a p53-dependent fashion reveals a novel pathway for preferentially targeting cancer cells. In contrast to p53-deficient cells, cells expressing p53 are protected from cell death through the p53-mediated up-regulation of p21. These studies reveal a novel approach to specifically target colon cancer cells lacking p53 as well as identify a novel clinically relevant pathway to selectively induce p73 in p53-null cells.